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raining ?)r CLEAN WATER

Phe great question of the seventies i<, shall we sucrender
to onr surroundings, or shall we make onr peace with nature and
begin to make reparations for the damage we have done to our air.

our tand and aur water?

Restoring natuie 1o irs natural state is o canse hevand party
ard hevond factionse o has hecome a comman cause of all the
people of Ninericas 1t is w cause of patioular concern to voung
\mericans == because theve more than weo will reape the grim
conserquences of our failure 10 act on programs which are needed

now if we ate o prevent disaster laer,

Clean air. clean water. open spaces == these shoudd onee
again be the hitthright of evess Mnerican. 1 we act nen o= they
can be.

Statement by President Richard My \ivon
in the Sate of the Union \ddress delavers
ed before a jaint session of the Senate
and the llouse of Hepresentatia es relative
to the State of the Union, Januany 22, 1970,
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Information for Applicants

The Federal Water Pollution Conteal Mdminid stration of the ULS) Department of  the Interior
condnets programs of rescarch, technical assistanee, enforcement, and training for water pollution
control,

Training is offered by the Federal Water Pallution Control Mdministration at five locations in
the United States, These locations are the Robert A, Taft Sanitary Pngineering Center in Cincinnati,
Ohio; the Robert 8, Kerr Water Rescarch Center in Ada, Oklahomas the Sontheast Water Laboratary
in Athens, Georgia; the Pacific Northwest Water Laboratory in Corvallis, Orepon; and the Hudsane
Pelaware Basins Office in Pdison, New Jersey,

The objective of the Training Progzan is 1o provide specialized training in the causes, pre
vention, and conteal of water pollution. Training not generally available elsewhere is featnred in
specialized  subjects, including recent developments in sanitany  engineeting,  chemistre, aquatic
biology, and mictobiology in the field and in the Laboratervs Btis expected that this waining wll lead
to rapid application of new research {indings, increase <hills of techaical and professional personnel,
and 1rain new emplovees recruited from other professional or technical areas jo the special ~kills
required in water pollution control, Scientists, engineers, and recognized authotities from other FRIPCA
progtams other govemment agencies, uhiversities, and industey, supptement the training staff by
serving as guest lecturers and special consaltant:,

Most taining is conducted in the formn of highly technical, shoristenn, conrses of ane or twe
week's dutations The seope and Tevel of these conrses is designed 1o meet specifie practical featnres
of wastewater treatment plant des<ign and operation, water quality evaluation in field and labratory,
and technical and alministrative aspects of water qaality management and water pollution conteol,

The primary tesponsibility of the States in the raining of wastewater treatment plant apetators
is recognized, Vecordingly, in training those ditectly responsible for aperations of wastesater treate
ment plants, the FRPOA direct training role is 1o sopplement and sopport, and not 1o supplant, SMate
programs o) cperator training, In fulfilling this responsibilits, the FPRPCA training units  do admit
selected key persanne) from wasteasater treaivent phants for training in subjects not generally included
in the Sate programs of operator training, It i expected that these stadents will be alide to transmit
the henefits of their training to other operational peesonnel, ecither throigh formal training programs
or thtongh the infor LV tvpe of training associated with orsthesjob relationships,

Support of operatorstraining programs of the Mates is available through technical consaltations
in the planning and development of operater-training conrses, Giext appearances of in<trectors (fom
the Training Programs of the Federal ®ater 1 Mlntien Control Admini<tration can be arranged: ine
structinnal materials such a< 11aining mannals, course plans, and training aids can be made available,
subject to priotities of evisting training schedules, ar may be reproduced freels,

ADMISSION TO COURSES

\dmission to courses is by application forme provided at the ba b of this Bulletin, Ydditional
forms may be obtained from any training unit of the FRPC A slown on the page oppasite,

NO TUVINON OR REGESTRATION FEE A4S CHARGED, barly application 15 advised, since
course entollments are limited. Stwdents arrange for theit onn housing and tran<partation while attenid-
ing courses. To apply for admission to & cour<e, {ill ont an application from the ba U of this Balletin,
using a scpatate form for cach coutse. (Wheee apptopriate, please he sute to secure the signature of
approval {tom the appropriate sopervisor in vaut administrative chain of comman b)) Mail the application
ta the FAPCA training facility offering the conrse von wish 1o attend.

Infrrmation on local wanspartation and houcing will be mailed 10 accepted applicants four to
tiv weeks piiod to course date. \t thic time, information will he provided with tespect to the dn
and hout of cource opening and closing. Please arrange travel plans ta conform 10 the announced
coutse . schedale,



Related Environmenta! Training Programs

Listed below are other training programs which may be of interest to the reader of this bulletin,
Inquiries about specific courses should be sent directly to the programs involved,

Chicl, Training Institute
Environmental Control  Administration
P. 0. Bex 30200

Cincinnati, OH 45230

Director, Office of Manpow 1 Development
National Air Pollotion Canirol Mdministration
PO, Bax 12055

RRescarch Triangle Park, NC 27709

Chief, Training Branch
National Communicable Discase Ceater
Atlanta, GA 30333
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CHEMICAL ANALYSES FOR
WATER QUALITY (100}

2 weeks

CINCINNATI, OHIO July 13-24, 1970

February 1-12, 1971

This course is designed for chemists, biologists
and engincers having a professional background andres
sponsibility in perfonning, using, or interpreting chemiecal
analyses for water quality.

Learning objectives for the student are:

To understand selected tests emploved in chemical
analysis

To know the advantages and limitations of speci-
fic test methods or instrumentation

To select the more effective analytical methods

To perforn selecied wet chemical and instru-
mental methods, and

To evaluate results in tenns of statistical infere
cnces

Selected analytical procedures are presented in
lecturesdiscussion sessions in the classroom outlining
essentials of the tests, control techniques and inter-
pretations, Various methods are stressed to increase
specificity and validity of chemical criteria related to
water pollution control, and compliance with water quality
standards. About hall of the course time is devoted to
practice in laboratory operations, The students utilize
wet chemical procedures and instrumentation for visible,
infrared, flame and atomic absorption spectroscopy,
aissolved oxygen, pll and conductivity meters, Calcul-
ations of results are performed in homework or workshop
sessions  and the results compared statistically in
class discussions,

CHARACTERIZATION AND TREATMENT OF
CRGANIC INDUSTRIAL WASTES (101)

2 weeks

ATHENS, GEORGIA Sept. 28-0ct, 9, 1970

This course is offered for engineers, chemists,
and other professional personnel concermned with the
characterization  and  treatment  of organic  industrial
wastes, The course is designed for persons who have
some  degree of specialization in industrial wastes
surveys and-treatment procedures but whose expericnce
or range of coverage in this ficld is limited, The interesis
of both public officials and representatives of industry
will receive coverage,

On completion of the course the student should be
able to select and perform procedures for collecting,
characterizing and measuring quantities of industrial
water pollutants, It is also an objective of this course
that the student be able to evaluate and select methods
of treatment applicable to industrial wastes. This course
has the further objective of providing insight 1o regulatory
personnel on waste treatment problems and in bringing to
the atiention of industry the problems faced by water
pollution control agencies in performing their job.

Participants will devote a considerable pordon of
course time lo laboratory studies of organic pollutant
detection techniques. Laboratory work will include column
and thin-layer and gas chroniatography and infrared spece
troscopy. l.aboratory and problem scssions will also be
devated to selection of adequate treatment methods for
several organic industrial wastes, lhe wastes to he
discussed include those from the textile progduction,
pulp and paper, and oil refining industries,

The utilization of advanced waste treatment
methods, especially as applied to removal of organic
industrial wastes, will be covered, Time will be devoted
lo selection and use of monitoring equipment,

Q
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PESTICIDE RESIDUE ANALYSIS
IN WATER (103.1)
(Gas Chromatographic Systems and Techniques)

1 week

ATHENS, GEORGIA November 8-12, 1971

This course is primarily designed for professionals
and technicians who are involved in the analysis of
pesticide residye in water, The course includes an
introduction 1o residue analysis and  progresses into
advanced use of the gas chromatograph,

Alter completing the course the student will be
able to use extraction and cleanup procedures for the
analysis of a water sample for pesticide contents He will
be able to use a gas chromatograph for pesticide restdue
content in a water semple, He will be able 1o measure the
cholinesterase inhibition in fish by applying colerimetric
analysis,

The analyticol procedures taught in the course will
conform to those now being uscd by the Federal Water
Pollution Control Administration in ils investigations.,

Subject matter to be covered jncludes:

Fxtraction methods
Sample preparation
Sample analysis
Methods for detection of Cholinesterase inhibition
Gas chromatography systems and anction
Flow system
Temperature control
Electrometer
Detectors
Recorders
Column technology
Trouble shooting
Quantitation

Laboratory practice will be emphasized, utilizing
gﬂs ChrOm.‘llOgraphi(‘ S}'S[(‘[“Su

O
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PESTICIDE RESIDUE ANALYSIS
IN WATER (103.2)

{Infrared Spectroscopy and Thin Layer
Chromatography)

1 week

ATHENS, GEORGIA Decermber 6-10, 1971

This course is designed for analytical chemises
or for technicians with suitable training or experience
who are involved in the analvsis of pesticide residiue
in water,

Upon completion of the course the participant
will understand the basic prineiples of infrared spectros-
copy for the interpretation of major functional gronps
applicable to pesticide residues, He will be able 1o
apply basic provedures for the preparation of thin layer
plates and the use of these as a cleanup procedure for
pesticide residues prior to their identification by in-
frared wspectroscopy,

The methods of instruction will include lectures,
discussions and laboratory work on the following subjects.

Principles and theory o infrared spectroscopy

BHasic instrumentation and accessories

Iaterpretation of majur functional groups

Practical applications such as sampling techniques
used in pesticide residue analysis

\Maintenance and trouble shooting of infrared
vquipment

Principles of chromatography

Preparation of thin-layer plates

Spotting, developing and evaluating thin-laver
chromatograms used for pesticide residue
analvsis




E

PESTICIDE ECOL.OGY SEMINAR (103.3)
3 days
MARCH 29 -31, 1971

.

ATHENS, GEORGIA

This seminar is offered for personnel concerned

with the effects of pesticides on the freshwater and
estuasine biota,

The participant will recognize some of the major
influences of pesticides on ecologic relations in environ-
mental waters.

Parnticular attention will be centered on the dis-
tribution, fate, and cffects of pesticides in water. The
results of the latest research findings such as the elfect
of cycling on the pesticide, the role of sediments, and
the role that the bicta play on the pesticide will be
siressed.

O
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LABORATORY ANALYSES IN
TREATHMENT PLANT OPERATIONS (105.1)

1 week

ATHENS, GEORGIA April 19 -23, 1971

This course is designed to fill a specific need of
sewage treatment plant operators to propesly perfonn the
necessary chemical analysis required to evaluate plant
operation and efficiency and to properly report these
results to health departments, (The course is not con-
cerned with plant operations and theory, nor does it deal
with maintenance of equipment.)

The participants will be able to apply basic
concepts of chemistry to the solving of problems relating
to the preparation of standard solutions of reagents and
the analysis of samples by volumettic and colorinietric
analysis. This will be dore to the satisfaction of the
instructors in accordance with the standard methods for
wastewater analysis.

Course topics will include:

Atoniic theory and atomic structure

The Periodic Table

Molceules, valeuce, formula

Equations

Chemical terminology

Molarity

Normality, equivalent weights, equivalents
Sampling

l.aboratory coverage will include:
A, Volunietric analysis
BOD
Standardization of solutions
B, Colorimetric analysis and ammonia determin-
ation
C. fll
Proper use of meters
Calibration of meters
D. Solids
Determination of settleable solids
Deteraination of suspended and total
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INSTRUMENTAL ANALYSIS OF
CHEMICAL POLLUTANTS IN THE
AQUATIC ENVIRONMENT (107)

2 weeks

CINCINNATI, OHIO April 5-16, 1971

This course is designed for professionals and
technical specialists concerned with the selection and
perfomiance of procedures for the collection, identification
and measurement of organic and inorganic pollutacts in
the aquatic cnvironment, The training course “‘Chumieal
Analyses for Water Quality (100)”” or previous experience
associated with methodology pertaining to the measures
ment of chemical pollutants in water is prercquisite for
attendance,

Upon completion of the course, the participant wiil
be able to appiy the fundamental concepts of infrared,
thinslayver and gas chromatographic techniques for the
analysis of organic pellutan.s and the technique of atomic
absorption for the analysis of trace inorganic contamin-
ants. He will have an understanding of the distribution
and behavior of these pollutants in the environment and
will be knowledgeable regarding improved techniques of
sample preparation and automated analyses,

The analytical procedures taught in the cource
will conform to those currently in use by the Federal
Water Pollution Control Administration in its official
investigation, In addition, attention will be given to
implications of the latest research.

Classroom presentations will include:

Collection and preservation of water, sediment
and biological samples

Extraction mecthodelogy

Column and thin-layer chromatography

Gas chromatography and detector technology
applicable for the analysis of phenals,
pesticides and digester gases

Comparative methodology and quality control

L.aboratory practice will comprise one<half of the

course content and will include the following analyses:
Gas chromatographic analysis of phenols and
digester gases
Trace metals by atomic absorption
Chlorinated hydrocarbons and phenyl alkanoic
acid herbicides in water
Organophosphorus  and chlorinated hydrocarbon
insecticides in sediment
Automated analyses for nitrate, phosphorus and
hardness
O
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USE OF PHOTOGRAMMETRIC TECHNIQUES
FOR WATER POLLUTION CONTROL (110)

1 week

CORVALLIS, OREGON December 6-1C, 1971

This course is offered to cmployees of Federal
and State agencies cngaged in water pollution control
programs, Such personnel may have cither administrative
or operation ) responsibilitiecs and neced not be expers
ienced in the ese of photogrammetric techniques.

This course may also be of interest to other
personnel, already engaged in program activities involving
the use of aerial photography, who wish to investigate
other applications of this valuable tool.

{'pon completion of this eourse, the student will

be familiar with the theory and application of photo=
Y P

grammetric techniques to water pollution control programs,

Covese topics will include the following:

Basic fundamentals of photogrammetry

Photointerpretation

Aerial-photographic surveillance systems

Applications of photogrammetric techniques to
water pollution control programs

[nfra<sred and spectral photography

Training will be accomnlished through lecture
presentations, classroom discussions and case studies,
Students may volunteer to present for discussion th-ir
own problems of a technical nature.
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CURRENT PRACTICES IN WATER
MICROBIOLOGY (120)

2 weeks

January 11-22, 1971
February 1-12, 1971

CINCINNATI, OHI?
CORVALLIS, OREGON

This course is designed for professional bacters
tologists and other laboratory personnel engaged in the
bacterial analysis of water,

The basic objective of the waining is to provide
the participant with knowledge and understanding of the
significance of bacterial indicators of pollation, He gains
the neccessary skills roquired for detecting, measuring,
and evaluating these pollution indicators,

Fuphasis is given to the results of traditional as
well as to recent investigations of hacterial indicators of
pollution, including coliforus, fecal colifors and fecal
streptecocci, The characteristies, environmentaloceurrence
significance and methads of detection and cnumeration of
these bacterial groups are stadied in detail. In addition,
attention is given to the detection of enteric pathogenic
Lacteria in polluted waters, as an adjunct to determination
of indicator groups, and to the increasing wtilization of
such findings in investigations of water pollution,

Classroom presentations and extensive laboratony
application give the participant oppartunity to develop
ability in usc of the most suitable laboratory methods
and in the interpretation of laboratory data, Both Standard
Mecthods and promising new methods are included, Multiple
dilution tibe
{caturcd in the laberatory studics.

methods and membrane filter methads are

The potential role of the microbiologist in water
quality surveillance and in short-term pollution investiga-
tions is studied. Through this phase of the trainingit is
expected that the student can increase the range of his
contributions to the planning, conduct, and reporting of
organized water quality studies,

O
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MEMBRANE FILTER METHODS IN
TREATMENT PLANT OPERATIONS (121)

1 week
ATHENS, GEORGIA March 1-5, 1971
The course is intended 1> mect the needs of

treatment plant opcrators and others using membrane
filters tor the bacterial analysis of environmental waters
and wastewaters, Applicants also are admitted from Fed-
eral, stalc or local water pollution control agencies and
health  departments, faculties and private
industry., Nonlaboratory personnel may be accepted for
training, but should understand that the course subject
matter and laboratory instruction arc wriented to the
nceds of the laboratory worker,

university

Approximatcly hall of the instruction is devoted
to classroom presentations; all other scheduled activity
is directed to a carcfully planned and graded series of
laboratory studies placing increasing demands on the
exercise of individual skill and judgment in cifective
use of membrane filter methods, Students completing this
course are able to apply the necessary techniques in
usc of membrane filters in water bacteriology. They can
seleet, prepare and maintain laboratory supplies, equip-
ment and culture mediay they perform sample filtrations,
incubation and ecxamination of membrane filter cultures,
including the computation and reporting of results. They
can review their own laboratory practices and results
critically for maintenance of the highest standards of
performance, To provide assistance in meeting a provise
ional approval of membranc filter methods in the current
(12th) cdition of ‘*Standard Methods for the Examination
of Water and Wastewater'” a protocol for comparative

testing hetween membrance  filter methods  versus the
multiple tube method is included in the course,

In  addition, students are acquainted with
sceveral  tvpes of special membrane  filter equipment

suitable for use in field or emergency conditions., While
the course normally is dirccted toward development of
proficiency with cquipment intended for use in the
laboratory, special arrangements can be made whereby
individuals can take the course with the entire laboratory
program directed to use of field equipment.



FRESHKWATER BIOLOGY AND
POLLUTION ECOLOGY (140)

2 weeks

CORVALLIS, OREGON Septemher 14-25, 1970
FAIRBANKS, ALASKA* May 17-28, 1971

This designed for enginecring ani
scientific personnel other than biologists engaged in
water pollution analysis and control activities; however,
biologists new to the field of pollution control may find
it useful for orientation,

course is

Within the framework of his personal background,
capacities, and experience, the student should be able,
on completion of this course to: .

Understand  the basic  environmental
impinging on aquatic communitics

Recognize or identify to broad groups
freshwater organisms commonly encountere
cd, using correct procedures and appro-
priate littiature when available and also
using judgmeot in assessing his own
technical capacity in regard to the degree
of identification attempted

Select and use appropriate common types of biolo-
gical field equipment  and
proce Jures

Select and use appropriate types of biological
laboratery  analytical  equipment  and
procedures

Analyze an agquatic community and assess the
likelihood that it may have been disturbed
by pollution

Recognize biological indications of
types of pollution when present

Predict possible effects of a given type of pollut-
ant on a given habitat

Organize a field survey to determine the severity
and extent of pollution

factors

most

collection

particular

Course work includes lectures, discussions, pro-
blem assignments, and laboratory sessions. Field work is
included to allow student participation in selecting and
using biological field collection equipment and familiari-
zation with biological communities.

Representative topics usually include:

Aquatic organisms of significance in pollution
surveys

Biological sampling

Types of aquatic insccts

Use of artificial substrates

Thermal pollution

Biological problems of lakes, reservoirs, and streams

Investigation of fish kills
Eutrophication in the freshwater environment
Water quality criteria for aquatic life

Students should bring appropriate clothing for
field work, including rainwear. Boots will be supplied
locally.

*Applications for the Fairbanks, Alaska course should

be submitted to: Manpower and Training Olficer
Pacific Northwest Water Laboratory
200 S. 35th Street

Q Corvallis, Oregon 97330

BASIC FRESHWATER BIOLOGY (140.1)
1 week

CINCINNATI, OHIO June 711, 1971

This course is designed as an introduction 1o
aquatic biology for sanitary cngiicers, scientists, and
others who are involved in freshwater pollution studies,
surveillance, and control, Hiologists new to the ficld of
aquatic hiology and pollution provlems may find it useful
for orientation.

The general objective is to cnable nonbiologists
to become familiar with aquatic organisms and to make
observations and record data which will be ol use in the
analysis ol quality of freshwater. This course provides
only the basic taxonomic skills necessary for preliminary
participation in pollution studies,

Within the framework of his personal background,
capacities, and expericnce, the participant should bie able
on completion of this course to:

Recognize or identifly some aquatic organisims
commonly encountered in the region in
which the course was given, using corroct
procedures and appropriate literature when
available, and also using judgment as-

his own technical capacity in

regard  to the level of identification
attempted

sessing

Select or recommend appropriate types of common
biological field collecting cquipment and
proceduies  for various local
circumstances

Select or recommend appropriate types of common
biological labaratory analytical equipment
and procedures

['se selected items of field and laboratory equip-
ment

Sort, enumerate, and count collections of aquatic
macro-invertebrates and plants and properly
record the results

“Basic Freshwater Biology’' is primarily devoted
to a systematic survey of the various types of freshwater
plants and animals, with particular emphasis given to
these with a known pollutional relationship. This course
will be accepted as prerequisite for Course 140.2 “*Fresh-
water Pollution Fcology.”" Persons registering for Course
140.1 should, at their carliest opportunity, register for
Course 140.2, which provides the additional training
necessary to properly interpret and apply biological
observations.

use in

Participants should bring clothing appropriate for
field woik, including rainwear. Boots will be supplied
lacally when required.

ERIC
.
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FRESHWATER POLLUTION ECOLOGY (140.2)
1 week

EDISON,NEW JERSEY September 14-18, 1970
CINCINNATI, OHIO June 14-18, 1771

This course is offered for aquatic biologists or
persons with comparable experience concerned with and/or
involved in the application of biolagical principles,
techniques  and parameters to pollution studies and
abatement piograms,

Within the limitations of his personal background
capacities and experience, the stadent will be ahle on
completion of this course te:

Analyze an aquztic community and asszss the
likelihood that it may have been disturbed
by potlution

Evaluate the effect of environmental charcterise
lics on the abundance, distribution or
well-being of binta

Recognize biological indications of particular

types of pollution when present

possible effects of a given
pollutant on a given habitat

Organize a field survey to determine the severity
and extent of pollution

Predict type of

Course work includes lectures, discussions, problem
assigaments and laboratory sessions.

Field work is included to allow student partici-
pation in selecting and using biological field collection
equipment,

Representative topics usually include:

Use of ~rtificial substrates

Thermal pollution

Biological problems of lakes,
slreams

Investigation of fish kills

FEutrophication in the freshwater

Water quality criteria for aquatic life

reservoirs, and

eAvironment

Participants should bring appropriate clothing for
field work (including rainwear). Boots will ke supplied
locally., This course may be offered separately on an
advanced buasis, in which case, applicants who have
completed Course 140:1 will receive priority.

O
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PLANKTON ANALYSIS {141)
2 woeks
CINCINNATI, OHIO October 5-16, 1970

This course is offered fo professional personnel
concerned with the evaluation of nawral and polluted
waters by means ol plankten examination, Limited
altention is also devoted to the examination and inter-
pretation of the fauna of activated sludge and waste
stabilization ponds,

Instraction enables the student to carry out basic
laboratory procedures in the ‘dentificuiion and counting of
both phytanlankton and zooplankton. He will be capable
of applying taxonomic proceduresto plankton and recognize
the major types he is likely to cacounter. He will be
able 1o calibrate a microscope and to carry counting and
group identification 1o the point of obtaining results
which are qualitatively and quantitatively reliable,

Attention is given to the significance of various
types of counts. Fomms frequently found in waler and
waslewaler treatmenl plants and polluted environments
are emphasized. Techniques for plankton control are
presented. Time is provided for discussion of local
problems, both in class and with specialists at the train-
ing [lacility.

Representative course topics usuvally include:

Water quality problems of biological origin
Identification of plankionic animals and plants

{(a series of lectures and laboratories com-

prising approximately hall of the course)
Microscope calibration
Plankton analysis

Sampling and preparation

Techniques of counting

Enumeration, methods selection
Plant operation problems

Plankton in stabilization ponds

Activated sludge fauna

Toxic algae

Other biological treatment problems
Plankton control

Plant control

Control in surface walers

Although microscopes are available for class use,
more effective training results when it is given on the
same instrument that will be used in the home laboratory,
The microscope should have magnifications up to approx-
imately 400X; oil immersion is optional. The student
consequently is urged to hand-carry his own microscope
to the course.
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APPLIED BIOLOGY SEMINAR (14%)
3 days

ATHENS, GEORGIA December 1-3, 1970

CINCINNATI, ORIO January 26-28, 1971

This course is intended for technically oriented
persons concemned with planning, administer'ng, cotlects
ing, evaluating, interpreting and reporting hiological data
related to water quality studies in both fresh and marine
waters,

The main objective of this course is to promote
more effective utitization of biological techniques which
are fundamental ir water pollution control, The student
will develop a more cnmplete understanding of the advan-
tages and potential eontributions of biological data and
investigations to administrators, project leaders and
others. Biuvlogists will gain a better understanding of
the limitations and restrictions placed on the adminise
trater, and the nature of biological data which will be
most usefyl for the improvement of water quality.

The following topies will usually be ineluded:

Orientation in the nature of the aquatic environ-
ment and aquatic ecology

The nature of biclogical parameters

Definition of *‘pollution”
stances

Orientations in the nature of various biological
procedures and habitats such as taxonomy,
benthos, periphyton, plankton, nektan,
bioassays, and bacteriological investiga-
tions, follawed by secarching discussion of
the potential of each in water nuality
cnhancement

Techniques for the evaluation and interpretation
of biological data

The multilateral problems of communication

The use of biologieal data in the establishment
and administration of water quality stand-
ards and criteria

under vatious circume

Much of the course will consist of short formal
presentations followed by extended informal discussions,
Laboratory or field sessions usually are not scheduled,
although an optional field excursion following the formal
course may Le arranged on occasion.

O
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BIOASSAY IN POLLUTION ANALYSIS
AND CONTROL (149)

1 week

CINCINNATI, OHIO November 1620, 1970
' November 8-12, 1971

This course is designed for those who need a
practical competence in the design and use of bioassay
and biomonitoring,

On completing this course the student should be
able to select, design, construct, and operate a bicassay
or biomonitoring sectup adequate to meet most common
nceds in industry or regulatory organizations.

This course is considered to be at the application
level. Knowledge will be provided for the more commonly
accepted practices and prineiples involved in the labora-
tory use of aquatic organisms to detect or evaluate
pollution,

The basic concent of the tolerance limit will be
devcloped followed by the various ways by which it may
be estimate), >:atic and flow through systems will be
well as acute, sublethal, and chronic
toxicity; species versus community responses
will be considered. Laboratory and field monitoring
systems will be compared, and the types, sources, health,
and care of experimental organisms that may be useful
in different types of setups will be discussed.

compared, as
single

l.aboratory exercises and demonstrations constitute
a significant portion of the course including an inspection
trip to some ncarby organization employing bicassay
and/or related techniques il available.

The following topics are usually included as far
as practicable:

Thenature of the tolerancer litit
Bioassay versus biomonitoring
Therole of laboratory versus field studies in
water quality and fish kill investigations
Chemical determinations associated with bioassay
and biomonitoring
xperimental organisms: types, sources, care and
usce
The statistical des‘yn of bioassay
The interpretation and application of results
Case history studies of bioassay
Laboratory practice in design and construction of
equipment, and in running bioassays
Laboratory demonstrations of additional
of sctups

types
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LABORATORY QUALITY CONTROL (150)
3 days

ADA, OKLAHOMA Jonuary 19=21, 1971

Laboratory Quality Control is a4 threesday course
designed  for laboratery supervisers or these who are
responsible for the validity of data produred in their
organization. The course will provide a detailed descrips
tion of the Federal Water Pollution Control Administra-
tion's extensive analytical quality control program and
its implications to the South Central Region. Fuphasis
will be placed on its advantages to non-Federal labor-
atories and how any laberatory may participate. Federal
Water Pollution Coatrol Administration’s Official Analy-
tical Methods will be traince will
receive copies of the methods manuals available,

discussed and cach

Application of quality contivl techniques used
to monitor laboratoiv operations and validation of data
produced by the laboatory will be pursued in lecture and
problem work sessions. Emphasis will be placed on
chemical and microbiological analyses. A LABORATORY
QUATITY CONTROL MANUAL will be given 1o cach
trainec. Data handling procedures will be discussed in
detail,

Students should provide themselves with a slide
rule and logarithm tables for the work sessions,

ANALYTICAL QUALITY CONTROL (151)

1 week

CINCINMATI, OHIO November 1-5, 1971

Une of the fundamental responsibilities of man-
agenent is the establishmen of a continuing program to
ensure the reliability and validity of analytical Lubioratory
and field data gathered in water pollution contrel activities,
This course is addreased to laboratory directors, leaders
ol field investgations, and other sppervisory persoancl
who bear prime responsibility for water and wastewater
data used by FRPCA, Specilically, this will include all
FWPCA laborateries, FWPCA field investigations, and
public dr private agencies which are recipients of FRPCA
grants or contracts involving analvtical testsand measure -
mets,

The subject matter of the cenrse is coacerned
primarily with quality control for chemical and physical
tests and measurements, Upon satisfactory completion of
the course, the student will be familiar with the influence
and recommendations for control of a wide range of factors
which can bear upon the reliability and validity of
analytical results obtained in water pollution investiga-
tions, U'pon his rcturn to his place of duty, the student
will be in a position tu inavgurate, or to reinforce, a
program of analytical quality contrel which will emphasize
carly recognition, prevention and correction «of factors
lealing to breakdowns in the validity of data,

As appropriate, lectares,
warkshop activities, and laburatory inspections will be
used frr development of the following areas of consider-
ation in anolytieal quality control programs:

Neced for internal quality control

analytical operations, and the motivation of
all cchelons of personnel involved in deve-
lopment  and operation  of quality control
procedures;

Development and validation of analytical methods,

with particular reference to chemical and
physical tests and measurements;

panel discussions,

systems in

Measuring and maintaining qualily standards of
labaratary services, such as distilled water,
electricity, and compressed air

Specifications for laboratory instruments, eval-
uation, calibration, maintenance, and trouble-
shooting;

Quality requirements for precision glassware,
carc and cleaning;

Requirements for precise analylical work in
preparation and usec of reagents, purification,
preparation maintenance of primary
standards;

UIse I coatrol charts in laboratory opcrations;
instructions for preparation and use, with
consideration of relative merits of Cu Sum and
Shewhart charts, use of control charts as a
supervisory tool;

Determination of preeision  and
individual teste and measurements;
standards, replicates, and spiked samples;

and

accuracy of
use of

Data hardling and reporting; sensitivity and
detection limits, significant figures in re-
porting results, application of STORET;

Special problems in analytical control in gas
chromatography, trace organics analyses;

Personnel aspects; skills and training required
of analytical personne!, work loads and time
requirements  for rootire analytical work,
available training in water pollution analyses,
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WATER QUALITY MANAGEMENT (160)

1 week

EDISON, NEW JERSEY March 8-12, 1971

This course is designed for middle management
and staff personnel of Federal, interstate, and state water
pollution control agencies. It is intended to provide a
methodology wherely established policy ean be transs
formed into well defined programs,

Puring the course, cach student will inerease
his capahility in:

Assessing needs and assigning priorities 1o
river basins for study

Defining program objectives

Defining  and  scheduling  program components

Determining  technical,  administrative,  and
socio=palitical constraints

Fstimating manpower and resource requirements

Monitoring program suwecess

Motivating associates, subordinates, and others

The ecourse gives instruction in the use of the
methods of systems analysis to plan the management of
water quality as a natural resource. [t will show how to
define plans for river basins that will manage the water
quality of these basins for specific intervals of time, The
course also deals with the organization of manpower to
aceomplish  the work units of the management plans.
This includes the sequencing of tasks and the use of
flow charts, PERT, and alliod techniques, It emphasizes
the establishment of an organized team to accomplish
well defined goals, and the characteristics of such a team
in terms of communications, responsibility, creativity,
and motivation.

Q
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INTRODUCTION TO WATER QUALITY
STUDY AND SURVEY COURSES

Hentification and measurement of water quality
conditions is contingent upon the application of knowledge
specifie to particular branches of physical and binlogical
sviences, Overall water gquality evaluaion, on the other
hand, requires
interrelationship of chemical and biological parameters,

understanding  of the  interaction  and
hydraulic principles and hydrologic conditions prevailing
in a defined area Glrainage basin), Programs o prevent
or limit adverse water quality situations must correlate
the technology  of with
understanding  of socio-cconomic and Yegal conditions,

measureinents ilnd (‘\'.’lrll."i()rl

concepts and principles prevailiog inthe human community,

The following five courses are concerned with the
factors used to determine water quality and to recognize
and cevaluate pollution. As sucl, the courses comribute
to the overall objective of supporting programs to prevent
or lindt water poellution,

The content of the courses “Water Quality Surveys
1 oand 1HO161,1 and 161.2)" and **Water Quality Studies
(161" is basically the same. The emphasis and depth of
coverage is varied to serve the needs of professional
personnel having diverse types of responsibilities in
planning, performing and administering programs related
to water qualitv. To select the appropriate coursels),
applirants should review the individual course descrip-
tions in terms of their particular interest and program
responsibility,

61,5 “'Field

Course 161.3 “*Estuary Studies,” and
extend  and

Investigation and Sampling Techniques''
amplify the scope of this series of water quality surveys
and  studies.
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WATER QUALITY STUDIES (161)

2 weeks

September 13-24, 1971
CORVALLIS, OREGON July 12-23, 197
FAIRBANKS, ALASKA*  August 9-20, 1971

This course ix olfered for engineers, chemists,

CINCINNATI, OHIO

aquatic binlogists, microbiologists and other professional
specralists having administrative and operational respon-
sibilities in planning and  conducting water pollntion
surveyss The course is d signed to be of greatest benefit
to new professional warkers in the field and to experiencs
ed workers whose normal duties in water quality surveys
are oo specialized to provide an overall view of the
many special facters entering into the summation of an

expression of water quality determination,

The conrse is intended to help participants under-
stand the interdependency of various technical disciplines
in evaluating water quality. Each stadent should be beuter
able to identify his role and coordinate activities with
other e will he able to perform
selected tests and measuremens in cach of the major
arcas of water quality surveys,

survey participants,

Students participate in classroom presentations,
demonstrations  and panel discussions. Field trips are
canducted to local sites which are representative of the
region in which the course is given. During the field
trips students engage in observattons and tests widely
chemists, aquatic biologists and cngineers in
on=site studtes, They collect samples for subsequent
laboratory  study and perfarm representative  studies in
the biology, microbielugy, and chemistry laboratories.

used by

Depending upon locations, major subject arcas

of the conrse may include:
Sources and couses of deterioration of environs
mental water quality
Tests and measurements used
walter quality by biologists, chemists, and
hiologists, This aspect of the course
consideration of new technical
insttumentation  and

in evaluation of

mic-

inc'udes
developments  in
laboratory methodology,

Fundamental factors in  planning, conducting,
intecpreting findings and reporting resalts
of a water pollutien survey

Special categories of weter quality studies, in-
cluding ground water quality  studices,
tidal  water  studies, water  pollution
surveillanee networks

Goals for water quality from the viewpoint of

municipal and industrial water supplies,
fish and wildlile management, agricultural

usage and recreaiional use of waters.

*Applications for the Fairbanks, Alaska course should
be submitted to: ’

Manpower and Training Officer

Pacific Northwest Water Laboratory

200 S. 35th Street

Corvallis, Oregon 97330



FIELD AND LABORATORY ACTIVITIES IN
WATER QUALITY SURVEYS (161.1)
1 week
CORVALLIS, OREGON
ADA, OKLAHOMA

July 20-24, 1970
May 17-21, 1971

This course is designed for personnel actively
engaged in field projects of water quality measurcments
and  pollstion identifications  Fuphasis is placed on
vrderstanding interdisciplinary necds and responsibilities
in the accumulatien and interpretation of data from field
and laboratmy activity,

Students will bhe able to apply new methods,
techniques, and dastruments used in lield sampling and
measnrements,  and in laboratory  analvsis of either
collected or syathesized samples. They will develop an
awateness of advantages and limitations ol equipment,
mrethods and techniques, bectures and discussion periods
develop an understanding of the related principles and
thieries,

Dependent upon course Tocation, subject areas
that may be covered include:

Gereral orientation to the aquatic envitonment and
ta the life svysteins exixting within or
dependent upon that eavironment

Owvgen analyses in relation 10 varions categories
of pollutants

Sanpling techniques and analvticat procedures in
specific relation 10 Rater Quality Standards
compliance

Procedures  for  sampling,  identification,  and
enumeration  of bacterial indicators of
pollution

iological responses to polluticn
Flow measurements and current < d es,

O
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PLANNING AND ADMINISTRATIVE CONCEPTS
OF WATER QUALITY SURVEYS (161.2)

1 week

ADA, OKL.AHOMA March 22-26, 1971

lhis course is arganized for the benelit of sup-
ervisory  personnel  and  administrators responsible for
plamning  and implementing  programs 1o evaluate or
improve water quality conditivns,

The objective of the conrse is 1o strengthen the
proficieney of planning and adminisirative personncl in
water t;\:.!lil_\' management programs,

The course covers the bllowing clements of a
survey in a logical sequence of planning and execntion:

Fstablishment of survey objectives

Vecumdation and evaluation of recorded data and
literature

Determination of information deliciencies

Definition of interdisciplinary responsibilities

Eastablishnient of work schedule and determination
of personnel and equipment needs

Survey performance

Compilation, integration and evaluation of accumue
tated data and information

Heport preparatien and presentation

Necommendation  for  Tuture  action  {including
possible alicrnatives) based on knawledge
ol sacioseconsmic conditions and legise
lative authorization.



ESTUARY STUDIES (161.3)
1 week
ATHENS, GEORGIA June 7-11, 1971
CORVALLIS, OREGON  November 8-12, 1971

The field of water pollution contel in estuaries
is a new onc for petsons concemed with clean water, This
course is offered to professional specialists having an
operatioral or an administrative responsibility for the
study of estuaries, It is designed to provide a working
krowledge of some of the basic concepts ol the catvarine
environment, the factors that will affect studies made in
this environment and some of the special techniques
used in its measurements,

Upon completion of the course the studont will
be famili~= with some of the important physical, chemical
and hiological features of estuaries: bhe able 1o recog-
nize some possible indicators of estuarine pollution:
Lo able 10 apply some tested techniques for taking meas-
urements; and have an appreciation of the sensitivity and
variation in ~stuaries,

Topics to be cavered include:

variations that occur with changes in
gcography

The basic types of estuaries

The place of the estuary in food web eeology of

cconomically impottant species of organe

Fstuary

isin

The problems of sediments, dredging and light
conditions

The types of information accessary to make proper
dedisions and how 10 collect and interpret
this informatinn

The pitfalls, importance, and statistical methods
of sampling (what is valid data)

Estuary flushing characteristics and other hyvdmo-
logic featutes

Problems and some solutinns far instrumentation

The nse of arrial phatography

Emphasis will be given to estuaries typical of
thr geographic arca in which the coutse is conducted.

It is planned that this course will be given in a
ficld 1ocation =0 that ficld trips and studics are an intergal
part of the couzse, Announcement of this location will be
made to accepted students in time for the - ta make 1ravel
and houting artangements, W is suggested thar applicants
do not plan to bring their families to t*is course because
of ewpected working and living conditions. Fnrollees
should brine adegeate field clothing, including tennis
shacs, for field wark in wam, shallow watrts,
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FIELD INVESTIGATIONS AND SAMPLING
TECHNIQUES (161.5)

I week

CORVYALLIS, OREGON April 12-16, 1971

This course is intended for personnel respon-
sible for the collection and analvsis of water and waste-
water samples in the ficld,

Upon course completion, the student will have
a basis far applying the proper methodology and cquipment
for chemical, biological and micmwbiological sampling.
Teclniques and procedures for the analyses that should be
performed in the field will be considered,

The following topics will be covered:

Chemical sampling equipment
Biological and bacteriological samplers
Chemical field kits

Bacterinlogical field kils

Conductivity meters and probes
Dissolved Nxygen meters and probes
V'iow measuring devices

Field pH meters

Sample preseevation procedutes
Fquipment maintenance

Training is accomplished by lecture, demon-
stration, and laboratory and ficld investigations. Ample
time will be provided for discussion of sampling problems
with which the student may be concerned.
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BIOLOGICAL TREATMENT TECHNOIL.OGY (162)
2 weeks

CINCINNATI, OHIO  September 14-25, 1970
September 27-October 8, 1971

This coutse is offeted for engineers, chemists,
and other professional personael concerned with selection,
design, or control of biological processes for wastewater
and sludge trcatment,

The course will enable participants to evaluate
trecatment feasibility, select and design a biological
process, and contro! the biological treatment system
for any wasles.

The course emphasizes biological treatment of
complex or unusual wastes. Most of the concepts and
principles discussed are equally valid and applicable for
domestic waste trcatment. Both acrobic and anacrobic
processes are considered. Participants attend lectures
und demonstrations, solve problems, and petform or
obsetve laboratory experiments which illustrate process
principles and cconomics,

A major portion of the course is devoted to the
evaluation of 1reatability investigations for upgrading
conventional biological ptrocesses or applying them in
unusual or troublesome situations. Batch or continuous
laboratory or pilot plant operations arc consideted as an
aid in improving plant scale performance control or
isolating problems requiring special corsideration in
process selection, design or operation.

Topics considered include evaluation of pertins
ent measured indices useful for information retrieval for
guidance in sclection, design and operation of wastes
water treatmeLt such as oxygen demand or trespitatory
activity, distribution or transfer dynamics, organic and
hydraulic loading, solids production and characteristics,
cyclic behavior and nonpollutional disposal of objection-
able components among various aerobic, anactobic, or
facultative biological processes.

The individual who requites broader coverage of
wastewater treatment technology should also consider
future enroliment in coutses ‘‘PhysicalsChemical Treats
ment Techaology (172.1)"' and ‘‘Advances in Treatment
of Domestic Wastes (172.2).”
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CONTROL OF OIL AND OTHER HAZARDOQUS
MATERIALS (165}
3 doys
CINCINNATI, OHIO
CORVALLIS, OREGON June 15-17, 1971
EDISON, NEW JERSEY  October 13-15, 1971

This course is offered for employees of regulatery
agencies who are assigned direct responsibility for
control and alleviation of the cffects of nonrecurring
discharges of oil and other hazardous materials,

May 4-6, 1971

Upen completion of the course the student will be
able to operate within interagency policies and guidelines
concerning  individual and agency responsibilities in
event of discharge of hazardous materials. He will be
familiar with the effects of such discharges and technolo-
gical approaches 1o their control.

Considerable time is spent in explanation of
Contingency Plans and Government regulations pertaining
to such discharges. Procedutes for satisfying these
requitements  and procuting technical services of the
Federal Water Pollution Control  Administration are
explained using actual examples and case histories,
Training is accomplished through lecture presentations,
discussions, and —~ most important —~ the casec-situation
method. Participants will have an opportunity to practice
tesponse duting such lessons.



STORET* SYSTEM (167)

1 week

CINCINNATI, OHIO April 19-23, 1971

This course is intended for persons directly in-
volved in processing water quality and water resources
data. Such activities may include compiling, storing,
retrieving, summarizing, collaling, and analvzing water
quality data,

Course participants will he able to apply improved
skills for rapid and efficicnt utilization of the STORET
antomatie data processing syvstem f{or stoting, retrieving,
and analyzing water quality data and other related
information.

Instruction will be provided in the basic principles
and capabilitics of the svstem and in the specific techn-
iques of stream and lake cading, data storage, data
retrieval, and data analysis using the STORET System,
Cou. .¢ problems are based on actual practice and will
provide students with expenence in  station location
coding, data storage and medification, and retrieval
and analysis,

The tole of remote terminals in the STORET
System will be explained,

Persons attending should have a technical back.
gound and cxperience in water quality and resonrces
work hut necd not have expetience in computer programm-
ing. Persons with compuler programming expericnce will
find arcas for further utilization of STORET principles
telating 10 specialized problems,

* STORET = A coined word combining STOrage and
RETr aval,
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DATA EVALUATION AND ANALYSIS (171)

1 week
CORVALLIS, OREGON March 15-19, 1971
CINCINNATI, OHIO May 17-21, 1971

This course is intenc 2d for personnel responsible
for administration, planning and/or supervision of pro-
jects invelving accumulations and intetpretation of
numetical information pertaining 1o water quality,

Upon course completion the student will have a
basis for applying approptiate principles and methods
applicable to data cvaluation and analysis,

Instruction will be provided by professional
specialists in the ficld of mathematical statistics who
have developed highly sophisticated mecthodology and
manipulative techniques which ptovide, for the other
professions, the tools necded to accomplish the necessary
evaluation and interpretation  of accumulated data,
Utilization  of these complex tools requires subject
caverage to provide:

Comprehensive  understanding  of  statistical
terminology and mathematical formulations

Knowledge of procedural and operational cone
straints essential in accumulation of the
numetieal information (data)

Understanding of the basic concepls of variation
in mathematical functions in telation ta
vartations  in  physical, eccological and
envitronmental paramcters

Understanding of the potentials for and limite
ations of data analveis and evaluation

Prospective students are invited 10 bring selected
data cvaluation and analysis problems, representative of
their operations, ot possible discussion duting the
couzse,
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PHYSICAL-CHEMICAL TREATMENT
TECHNOLOGY (172.1)

1 week

EDISON, NEW JERSEY  November 2-6, 1970
CORVALLIS, OREGON November 16-20, 1970
CINCINNATI, OHIO December 7-11, 1970

This course is offered lar engincers, chemists,
and other professional personnel concerned with selection,
design, and operational supervision of physical and/or
chemical methods of wastewater and sludge treatment.

Upon course completion the student will have
strengthened capability to evaluate the {easibility of
tteating wastewater by physical or chemical ricthods,
sclect and design an approptiale process, and apply
accepted contre! techkniques to produce an acceptable
cffluent and conditioned sludge.

The coutrse includes stady of certain physical
o1 chemical unit operatiuns common to conventional
treatment facilitics and others that are uselu) for complex
specialized wastewaters, Students pasticipate in leclures,
demonstrations, problems, discussions and laboratory
course assignments, designed to illustrate process
ptinciples, operating advantages or liniitations, feasibility
and economics. The approach is a blend of the rational
(thearetical} and the empirical (based on expetience)
methods of problem =olving.

Course topics may include cooling, sedimene
tation, {locculation, mixing, flotation, incineration,
vacuum filtraticn, solids concentration and drying, carbon
absorption, and ncutralization.

The individual who requires broader covorage of
waslewaler treatment technology should also consider
future cenrollment in  courses '‘Binlagical Treatment
Technolegy (162)* and '""Advances in Trcaiment of
Domestic Wastes (172,20

24

ADVANCES IN TREATMENT OF DOMESTIC
WASTES (172.2)
1 week
CINCINNATI, OH!O December 14-18, 1970
ATHENS, GECRGIA October 18-22, 1971

This coutse is effe.ed for professional personnel
concerned with selection, evaluation, and improvement of
mcthods for advances in treatment of domestic wastes.
The course may be of special interest to emplovees of
regulatory agencics and consulting engincering firms.

Upon completion of the course the student will
have. incrcased competence (e compare alternative
methods and select processes ta meet critical product
quality and cconomic requirements,

Course content includes operations and piocess-
es sclected to tailor used water quality to fit beneficial
teuse requirements bevond those possible with convens
tional treatment. This may involve more complete re-
maval of general contaminants or special processes de-
signed to remove components incfficiently removed by
convenlional processing. '

Students will participate in lectures, discussions,
problem solving, demenstrations, laboratory and case
histoties designed to increase their capabilities in the
selection, design and operational contral of treatment
facilitics considering rational, empirical and
cconomic factors,

socios

In accordance with lacal requirements, course
tapits are selected from the following:

Filtration and scteening
Chemical claritication

Granular and powdered carbon absarption
Oxidation

Distillation

Flectradialysis

lon exchange

Reverse osmosis

Phosphate temaval

Nitrogen removal

Dizinfection

Ultimate disposal

Upgrading conventional trcatment

This i= a companion couise to Course No. 162,
“Riological Treatment Technology'® and Course No.
1721, "PhysicalsChemical Treatment Technology.' 1t is
recommended that prospective trainces complele these
courses of possess cquivalent priet cxperience.
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ORIENTATION TO WASTEWATER
TREATMENT OPERATION (173)
1 week

CINCINNATL, OHIO August 3-7, 1970

August 2-6, 1971

This course is offered [or personnel who are ine
experienced in treatment plant operations, U is also
tecommended for those individuals in state and regional
programs who are responsible for designing and conducte
ing operator training courses,

U'pon  course completion the student  will be
Tamiliar with:

Chatacteristic effects of wastewaters upon svater
quality

Tteatment of ~ratians vsed 1o remove objectionable
pollutants

Hasic factors of operational conttol and mainten-
ance

Fxsentials of testing plant performance and re-
porting resylts

The aperator’s Iinction in water pollution control

Treaiment facilities will be presented in temms of
unit operations such as collection, pumping, clarification,
mixing, locculation, acration, axidation and ineineration,
tngineering applications of these will he combined into
processes in tems ol the biological, chemical or physical
hehavior. Tyvpical plant schematic diagrams will be used
to facilitate recognition of plant units, their function
and cate. The same schematics will be u<ed in presents
ation of basic tests, and caleulations involving flow,
concenttation and loading as used [or plant opezational
reports,

The teamwork approach will be stressed among
the operator, his associales, his supenvicors, his poblic,
and local, =tate or regional agencics with tespect to
the =<crvices and information expected from him and the
natate «l assistance that he may oltain [rom others,

O
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PLANNING, DEVELOPMENT AND
MANAGEMENT OF WASTEWATER
TREATMENT FACILITIES (175)

1 week

CINCINNATI, OHIO July 19-23, 1971

This course is intended {or planning and manage-
ment petsonnel from public and privars agencies planning
to install new wastewater treatment facilities or to under.
take major construclion to improve existing lacilities,

Participation in the course is expected to strenge
then the eapability of the student to plan, develop, and
implement facilities for wastewater treatment,

As  approptiate, lectures, panel  discnssions,
genetal disenssjons, and case studies are used in cone
sideration of the [allowing topics:

Responsibilities and interrelationships of Federal,
Sltate ana local agencies concerned with
water quality enhancement

Public relations techniquesdesigned forinformation
and development of support helare, during
and aflter project development

F<sential steps necessaty 1o evaluate exisling
conditions and needs ir line with water
quality ohjectives

Considerations  involved in  financing planned
consttuction of needed facilities

Interrelationships of the Consultant, Centractor,
public agencies and the public in the
water pollution conttol eflort

The human factor will be stressed in making the
completed  facility a [lunctional entity,
Means wheeeby operating personnel may be
motivated and ttained to tecognize propet
finction of ecach element of the facility
and to achicve optimom petformance on a
continuing basis will be considered,



E

SEWAGE TREATMENT FACILITIES FOR
FEDERAL INSTALLATIONS 1177)

1 week

ANCHORAGE, ALASKA*  October 12-16, 1970

CORYALLIS, OREGON  October 26-30, 1970
October 4-8, 1971

ATHENS, GEORGIA May 10-14, 1971

This course is offered for supervisors, enginecrs,
and other Federal personnel responsible {or design,
construction, or management of sewage disposal facilities
at Federal installations. The course may also be of
interest to engincers and supervisors in State and local
agencies  having responsibility  for recreational areas
and small institutions,

On completion of this course, the student will
have requisite technical information to assess a sewage
treatment and disposal problem and to select the most
advantageous system for a given location,

The course will cover waste treatment methods
including those applicable 1o installations such as
National [arks, Farest Service camps, small military
installations, hospitals, schools and prizons.

In addition ta the technical aspects of wasle
trcatment  and  disposal, the legal responsibilities of
public agencies, as they telate to adequate sewage
treatment and disposal will be covered.

Coursr topics include:

Federal policy and goidelines, Fxccutive Order
11507,

States’ criteria and requirements

Septic tank and drainficld applications

Secondary sewage treatment methods

Sewage lagoon applications

Tertiary treatment methads

Disinfection of effluents

Surveillance and opetational conttols

Preliminary engiaccring studies,

*Applications for the Anchorage, Alaska course <hould
be submitied to: Manpower and Training Oificer
Pacific Narthwest Rates Laboratory
200 S 35th Sucer
Cotvallis, Orcgon 97330

O
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ANALYSIS AND CONTROL OF
THERMAL POLLUTION (178)

4 days

CINCINNATI, OHIO August 24-27, 1970
De:ember 13-16, 1971
CORVALLIS, OREGON  December 7-10, 1970

This course is designed for prafessional personnel
concerned with the evaluation, design, operation or monis
toring of thermal discharges. Orientation in the biological
significance of thermal discharges is also included,

On completion of this course the stadent should

be able to:

Evaluate the potential magnitude and extent of a
heated discharge from a power plant or a
cooling discharge from a storage reservoir

Determine the nature and size of treatment struce
tures necessamy to produce an ar coptable
level of discharge temperatute

Understand the themmodynamic hehavior of rivers
and impoundments and the potential biolo-
gical needs of aquatic organisms =o that
optimum types of discharge devices may
be installed

Instruction includes an overview of the prescnt
day magnitude and fature potenticl of thermal discharges
with special refetence to power productiun plants of
various types. Orientation is also ptovided in the potens
tial biological effects of both anifically heated and
cocled waters and in the significance of the rate ol
change of tempeiatare. Class problem sessions in small
groups enable the student to obtain personal practice in
the calculations necessary fot predicting the physical
impact of various types of thermal discharges, Types of
biological infarmation needed to evalute the patential
cllectiveness of the en incering ptedictions are also
included,

Represcntative topics include:

Thennal sources and loads

Physical and chemieal effects of thermal pollation

Biological cllerts of various types of thermal
discharges

Pracess changes

Ra<tc heat utilization

Ne-e methods of poner generation

Power gencration

Cooling devices

Dispersion, ditution and flow tegulation

Ratet temperature prediction

Data tequircments, ficld stadies and instrumens
lation

Kork problem sexsions
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OPERATOR INSTRUCTOR
DEVELOPMENT (180)

1 week

CINCINNATI, OHIO August 10-14, 1970
August 9-13, 1971

This  course is offered for persons having a
responsibility for designing, managing and/or conducting
various types of “*shart courses’ for wastewaler treat-
ment plant operators,

tpon completion of the course the student will be
able to write proper course objectives, design a course
for a specific training level, and evaluate course content
and course value, e will be able o prepare and present
a meaninglul 1alk to an audience. He will be able to
advise others on types of instruction, classroom manage-
menl, and propet instruction techniques.

The course will review current teaching methods
and the preparation and managemem of short tern training
courses, Considerable time will be devoted to discussion
and practice of training methods and materials, Special
attention will be given to the material that should be
included and excluded from aperator short courses and to
levels of instruction. A ponion of the course will be
devoted 1o a review and discussion of cxisting course
materials available for the training of wastewater plant
operators,

Topics to be covered include:

Detennination of training nceds and objectives
Course design

Preparation and usc of training aids

Exaluation of training courses

Continging eonstruction and cxpansion of wastes
water treatmeat facilities by all segments of =ociety,
coupled with an cxpanded technology, has increased the
need {for training and upgrading wastewater treatment
plant opcrators, Many peicons concemed with giving this
training have had no formal instruction i teaching, This
coutsc will fill, in part, a special growing need in the
water pollution control ficld.

ERIC
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OTHER TRAIN!NG COURSES

The Training Program of the Federal Water Pollution Control Administration has, in tecent years, developed
and conducted numerous courses not scheduléd in the period covered by this edition of the Bulletin., Among these
may be listed the following, which may be offered upon demonstration of need for the training:

COURSE NO.
103
106
120.1
120.2
142
144
144.1
144.2
168
172
176

LENGTH

2
1
1

—

2
3

weeks
week
week
week
week
weeks
week
week
week
weeks

days

TITLE
Aralysis of Pesticides in the Aquatic Environment.
Oricn:ation to Antomated Instrumentation in Surveillance,
Survey of Current Practices in Water Microbiology.
Bacterial Methods in Water Pollution Surveillance
Introductary Microscopic Analyvzis of Water
Marine liology and Pollution Fcology
Basic Marine Biology
Matine Pollution Fcology
Geohydralogic Relationships in Water Pollution
Physical-Chemical Treatment of Wastewaters and Sudges

Water Pollution Control in Fedetal Installations

1f need for any of these cearses, or in any other atea of specialized technical training in the ficld of water
pollution contrel is recognized, the reader is invited to bring the need to any of the FRPCA training units listed in
this Bulletin. Such recommendations will receive full consideratior in development of htute training plans and
schedules,



Ada, Oklahoma
Athens, \3eorgia
Cincinnati, Ohio
Corvallis, Oregon
Edison, New Jersey

FEDERAL

WATER
POLLUTION
CONTROL
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offering

Waler Pollutioss Control Training




THE ROBERT S. KERR WATER RESEARCH CENTER
P. 0. Box 1198
Ado, Oklohoma 74820

Commercial telephone number: Area Code 405  332.8800

FTS calls moy be ploced through Oklohoma City FTS Operator
(405-236-2311); thon sk for Ado 332.8800.




COURSES TO BE OFFERED BY
THE ROBERT S. KERR WATER RESEARCH CENTER
Ala, Oklahoma

Laboratory Quality Control €150) , . . . . . . .. . .. Janvary 19-21, 1971

Planning and Administrative Concepts of Water
Quality Surveys €161.2) . . . . .. ... ..., March 22-26, 1971

Field and Laboratory Activities in Rater
Quality Sumveys (I61.) . . . . ., .., ... ... May 1721, 1971



THE SOUTHEAST WATER LABORATORY
College Station Road
Athens, Georgic 30601

Commercial telephone number: Area Code 404 548.5641, Ext, 7261
FTS number: 404-548.7261

s
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COURSES TO BE OFFERED BY

THE SOUTHEAST WATER LABORATORY

Characterization and Treatment of Organic
Industrial Wastes (101)

Applied Biology Seminar (146)

Membrane Filter Methods in Treatment
Plant Opecrations (121)

Pesticide Ecology Scminar (103.3)

I. .boratary Analyses in Treatment Plant
Operations (105.1})

Sewage Treatment Facilities for Federal
Installations (177}

Estuary Studies (161.3)

Advances in Treatment of Domestic Wastes {(172.2) .

Pesticide Residue Analysis in Water (103.1)

Pesticide Residue Analysis in Water (103.2) .

33

Athens, Georgia

Scptember 28—0October 9, 1970

December 13, 1970

March 1-5, 1971

March 29--31, 1971

April 19-23, 1971

. May 10-14, 1971

. June 7-11, 1971

. October 18-22, 1971

+ + »  November 8-12,1971

.« December 6-10, 1971



ENTER

TAFT SANITARY ENGINEERING C

THE ROBERT A

4676 Colurabia Parkway

Cincinnati, Ohio 45226

xt, 259

1820, E

513 871

Area Code

Commercial telephone numter:

-871-6259

513

FTS number:




COURSES TQ BE OFFERED BY
NATIONAL TRAINING CENTER

Cincinnati, Ohio

Chemical Analyses for Water Quality (100} . ., . . o o . . July 13=24, 1970
Oricntation to Waslewater Treatment Operation (173}, . . . . . Aggust 3-7, 1970
Operator [nstructor Development (180) . v v o o v oo v v oo e o v o . August 10—i4, 1970
Analysis and Control of Thermal Pollution (178) . . . . . . . August 24-27,1970
Biological Treaiment Technology (162) . . . . . . .. .« September 14--25, 1970
Plankton Analysis (141). . . . . . . .. . .. . . October 5-16, 1970
Bioassay in Pollution Analysis and Contral (149} . .. ... ., November 16-20, [970
Physical-Chemical Trcatment Technology (172.1) . . . . . BDecember 7—11, 1970
Advances in Treatment of Domestic Wastes (172.2) . . . ., December 1418, 1970
Current Practices in Water Microbiology (120) . . . . . . . Janvary 11-22, (971
Applied Biology Seminar {146) . . . . . . . . . . . . . January 26-28, 1971
Chemical Analyses for Water Quality (100) , . . , . . « . February 1-12, 1971

Instrumental Analysis of Chemical Pollutants in the
Aquatic Environment (107) ., . . . . . . .« .. . . . April 5-16, 1971

STORET System (167) . .+ v o' .. . e .. April 19223, 1971
Control of Oil and Other Hazardous Materials (165) . . . . . . . May 4-6, 1971
Data Evaluation and Analysis171) « . . .« . . . . . . . . . May 17-21, 1971
Basic Freshwater Biology (1401} . . v « v . . . .+ . . . . June7-11, 1971
Freshwater Pollution Feology (140.2) . . . . . . . . . + . . . Juue 14-18, 1971

Planning, Development and Management of Wastewater
Treatment Facilities (175) . . . . . .« v . . o o .. . Jluly 19-23,1971

Oriecntation to Wastewater Treatment Operation (173) . . . . . . August 2-6, 1971
Operator Instructor Development (180) . . . . . . . .. . .. August 9-13, 1971
Water Quality Studies {(161) . . . . . . . . . .. . « + . September 13—24, 1971
Biological Treatment Technology (162} . . ... . . September 27—October 8, 1971
Analytical Quality Control {151) . . . . . . . . . .. . . Noveaber 1-5, 1971
Bioassay in Pollution Analysis and Contro1(149) . . . . . November 8-12, 1971

Analysis and Control of Thermal Pollution (178) . . . . . . December 13-16,1971

ERIC
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THE PACIFIC NORTHWEST WATER LABORATORY
200 South 35th Street

Corvallis, Oregon 97330

Commercical telephone number: Arec Code 503 752-4281, Ex1, 318
FTS number: 503-752.4318

PACIFIC NORTHWEST
WATER  LABORATORY

MNTTER srargy
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COURSES TO BE OFFERED BY
THE FACIFIC NORTHWEST WATER LABORATORY

Co vallis, Oregon

Fiell and Laboratory Activities in Water
Quligy Surveys (6L o 0 v o 0 0 v o e e e s e e July 20-24,1970
Freshu? alagy and Pollution Feology (130} . ., . . . September 14-25, 1970

Sewage Treatment Facilities for Federa)
Installations (IT7) . . v v « v v v « « v « v + + + + October 1216, 1970
{Alaska)
Sewage Treatment Facilities for Federal Installations (177). , . October 26-30, 1970
Physical-Chemical Treatment Technology (172.1), . . . . . November 16=20, 1970
Analysis and Control of Thermal Pollution (178}, . . . . . December 7-10, 1970
Current Practices in Water Microbiology (120) « . . . . . . Febroary 112, 1971
Data Evaluation and Analysis (171} » . v . . . . . . . « . March 15-19,1971
Field Investigation and Sampling Teehniques (I61,5) . . ... ... April 1216, 1971

Freshwater Biology and Pollution Feology (140) . . . . . ., . . May 17-28, 1971
(Alaska)

Control of Oil and Other Hazardous Materials (165) . .. v e v oo June 1517, 1971

Water Quality Studies {161y, & o v . . v o o0 o Lo o L July 12223, 1971

Water Quality Studies (161}, . . . . . . .. . . . ... .. Avgust 920, 1971
(Alaska)

Sewage Treatment Facilities for Federal Installations (177), ., . October 4-8, 197}
Estuary Studies (161.3) ., . . . . . . . . .. ... ... .November 8-12, 1971

Use of Photogrammetrie Techniques in Water
Pollution Control {110) , . . . . . . .+ .+ . . . . December 6-10, 1971

O
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HUDSON-DELAWARE BASINS OFFICE

Northeast Regional Training Center

Edison,

New Jersey 08817

Area Code 201 548-3347, Ext. 47

.
.

Commercial telephone number
FTS number: 201-846.4647

§
3
B
;
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COURSES TO BE OFFERED BY
THE NORTHEAST REGIONAL TRAINING CENTER

Edison, New Jersey

Freshwater Pollution Ecology (140.2) . . . . . . . . . .. September 1418, 1970
Physical-Chemical Trecatment Technology (172.1) . . . . . November 2—6, 1970
Water Quality Management (160) . . . v v v « & v v v o 4 o March 8~12, 1971
Control of Oil and Other Hazardous Materials (165) . . . . . October 1315, 1971

O

ERIC

Aruitoxt provided by Eic:



ERIC

PAruntext provided by eric




Applications




FORM APPROVED

U.S. DEPARTMENT OF THE INTERIOR BUDGET BUREAU

NO. 42-R1506

Federal Water Pollution Control Administration
Training Program

APPLICATION FOR TRAINING

I. NAME OF APPLICANT:

Mr.
Mrs.
Miss

{First) {middle initial) {tast)

Il. COURSE DESIRED:

Tite ____ Course No. ___

Pir.e where given Dates

FWPCA Training Office conducling course

. SPONSOR OR EMPLOYER:

Name of Organixation or Firm

Address

Phone

IV. MAILING ADDRESS Of APPLICANT (if different from obove):

Phone

V. PROFESSIONAL STATUS:

Profession or Occupation

Position Title

Brief description of your present position

) , .
]: lk\l‘cial years experjence in profession

FWPCA-97 (3-69) fover)



VI. PREVIOUS WATER POLLUTION CONTROL TRAINING COURSES ATTENDED:

Titles Doles Locotion

Vil. EDUCATION:

High School Graduate: e— No

Number of years aducation completed beyond high school

_College or University Date oitended Major Degree

VIIl. SIGNATURES:

Signoture of Approving Officer Signature of Applicant
{Required for FWPCA personnel;
optional for other agencies)

Title Date

MAIL TO THE FWPCA OFFICE CONDUCTING THE TRAINING COURSE

Manpower and Training Program Notional Traoining Center

Rober? S. Kerr Woler Research Federal Water Poliution Control
Center, FWPCA Administration

P. O. Box 1198 4676 Columbio Porkway

Adao, Oklahomo 74820 Cincinnati, Ohio 45226

Northeast Regional Training Center
Hudson-Deloware Basins Office, FWPCA
Edison, New Jersey 08817

Manpower and Training Program Training and Manpower Development

Pacific Northwes! Waler Southeast Waler Laboratory, FWPCA
Laboratory, FWPCA College Station Road
) 200 S. 35th Stireet Athens, Georgia 3060!
Elk\l‘c Corvollis, Oregon 97330

FWPCA-97(3-69)(Reverse)



U1.S. DEPARTMENT OF THE INTERIOR

Federal Water Pollution Control Administration
Training Program

APPLICATION FOR TRAINING

l. NAME OF APPLICANT:

Mr.
Mrs.
Miss

ihiess) {middle initial) flast)

Il. COURSE DESIRED:

Title _ Course No.

Ploce where given fiates

FOR/ APPROVED
EUDGET BUREAU
NO. 42-R1506

FWPCA Troining Office conducting course

(Il. SPONSOR OR EMPLOYER:

Nome of Orgonization or Firm

Address

Phone

IV. MAILING ADDRESS OF APPLICANT (il ditferent from above):

-~ Phone

V. PROFESSIONAL STATUS:

Profession or Oceupotion

Position litle

Brief description of your present position

Total yeors experience in protession

Q
EMCCA-OI ‘3.49

IToxt Provided by ERI

iover!



VI. PREVIOUS WATER POLLUTION CONTROL TRAINING COURSES ATTENDED:

Titles Doles locotion
VIl. EDUCATION:
High Schoo! Groduole: e No
Number of yeors educotion compfeted beyond high school
College or University Dale ottended Major Degree

Vill. SIGNATURES:

Signoture of Approving Oflicer
(Required for FWPCA personnel;
optionol for other ogencies)

Title

Signoture of Applicont

Dole

MAIL TO THE FWPCA OFFICE CONDUCTING THE TRAINING COURSE

Monpower ond tioining Program

Rober) S. Kerr Wolter Reseorch
Center, FWPCA

P. O. Box 1198

Ado, Okfohoma 74820

Notionol Troining Cenler

Federol Weler Polivtion Conlrol
Administrotion

4876 Columbio Porkwoy

Cincinnoti, Ohio 45226

Noittheost Regienol troining Center
Hudion-Delowore Rosing Office, FWPCA

Edison, New Jarsey 08817

; Manpower and training Program
f Pocitict Northwast Woler
toborotory, FWPCA
200 8. 35th Street
Corvallis, Oregon 92330

Q
EMC PCA97(3.89) Ravarse)

Full Tt Provided by ERIC.

troining ond Menpower Development
Sovtheost Woter tn%orolory, FWPCA

College Stolion Rood
Athens, Geotgia 3060!?
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Chronological Schedule of Courses

FY-71
(July 1970 ~ June 1971)

Chemical Analyses for Water Quality (100) Cincinnati, Ohio . . . . . .« . . . .o . . July 13-24, 1970
Field and Laboratory Activities in Water Quality Surveys (161.1) Corvallis, Oregon . . . . July 20-24, 1970

Orientation to Wastewaler Treatment Operation (173) Cincionati, Qhio . . + « . « « + « « August 3-7, 1970
Operator lastructor Development (180) Cincinnati, Ohio s « « « v ¢+ o+ « o v o « « + August 1014, 1970
Analysis and Control of Thermal Pollution (178) Cincinnati, Ohio + + « + + « « « . « . August 2427, 1970

Freshwater Pollution Ecology (140.2) Edison, New Jersey « = « . « « . « . + 4 . . . September 14-18, 1970
Freshwater Biology and Pollution Ecology (140) Corvallis, Oregon . ¢« « « « . « . « . September 14--25,1970
Biological Treatment Technology (162) Cincinnati, Ohio « « ¢« o « ¢ « v « + o« + + . .September 14--25,1970
Characterization and Treatment of Organic Industrial Wastes (101)

Athens, Georgia I R S e s e e sePlembEY 28 - October 9‘ 1970

Plankton Analysis (141} Cincinnati, Ohio . « . v v ¢« v ¢« v o o v ¢ v v o o v« October 5-16, 1970
Sewage Treatment Facilities for Federal Installations (177) Cotvallis, Oregon . « . . . Oclober 1216, 1970

(Alaska)
Sewage Treatment Facilities for Federal Installations (177) Corvallis, Oregon . . + . . . October 26-30, 1970

Physical-Chemical Treatment Technology (172.1) Edison, New Jersey « . « . « « + . . November 2-6, 1970
Physical-Chemical Treatment Technology (172.1) Corvallis, Oregon s . « « « + « « + «November16--20, 1970
Bioassay in Pollution Analysis and Control (149) Cincinnati, Ohios « « « « « « « « + + November16-20,1970

Applied Biology Seminar (146} Athens, Georgia . o o v ¢« v « 4 « + December 1-3, 1970

Physical-Chemical Treatment Technology (172.1) Cincinnati, Ohio « « + « « + . . . + December 7=11, 1970
Analysis and Conttol of Themmal Pollution (178) Cotvallis, Otegon « . . . . . . . . . December 7--10, 1970
Advances in Treatment of Domestic Wastes {172.2) Cincinnati, Ohio « « ¢« « « « « o+ December 1418, 1970

Cutreat Practices in Water Microbiology (120} Cincinnati, Ghio + v « « v « » o « « « « January 1122, 1971
Laboratory Quality Control (150) Ada, Oklahoma. . « ¢ ¢« v ¢« o ¢ ¢ o v o o o o o « Janusey 19-21, 1971
Applied Biology Seminar (146) Cincinnati, Ohio « + 4 4 4 ¢ ¢ « 4 o ¢ ¢ o o ¢ + » » January 26-28, 1971

Chemical Analyses for Rater Quality (100) Cincinnati, Ohioc  « « + + « o o « o » o « + February 1-12,1971
Current Practices in Water Microbiology (120) Corvallis, Oregon s o v o ¢ o ¢ « oo o .+ . February 1-12,1971

Membrane Filter Methods in Tteaiment Plant Operations (121) Athens, Georgia . . . . . . March 15, 1971
Fater Quality Management (160) Edison, New Jetsey + o v « ¢ 4 v o v v o o ¢ o 4 o o o March 8-12,1971
Data Evaluation and Analysis (171) Corvallis, Oregon « « ¢« v & « « ¢« ¢ o o o o o o o o March 1519, 1971
Planning and Administrative Concepts of Water Quality Surveys (161.2)

Ada, Oklahoma &+ & o 4o ¢ o 4 4 4 ¢ 6 o v o s o o s o o o o o o o o oo o March 22-26, 1971
Pesticide Ecology Seminar (103.3) Athens, Geotgia ¢ « ¢ o ¢ ¢ ¢ ¢ o o o o o o o o o o March 29--31, 1971

lastrumental Analysis of Chemical Pollutanis in the Aquatic Environment (107)

Cincinnati, OMio v « v ¢ o o « ¢ o o u o 0 s s o s s 0 0 o w a0 v . Aprl 5-16, 1571
Ficld lavestigation and Sampling Techniques {161.5) Cotvallis, Oregon v . o o « o 4 + » o April 12-16,1971
Laboratory Anelyses in Treatment Plant Operations {105.1) Athens, Georgia . . + . . « . April 19-23, 1371
STORET System (167) Cincinnati, Ohio o v o o v v o 4 v v 4 v a0 o 0 o 0 o o oo o »April 19-23,1971

Control of Oit and Other HazardousMaterials {165) Cincinnati, Ohio « « « « 4 « o o o o + o May 46, 1971
Sewage Treatment Facilities for Fedetal Installations {177) Athens, Georgia . + + . . . . . May 10-14, 1971
Data Evatuation and Analysis (171) Cincinnati, ONo o v v ¢ v v v v v o ¢ v 0 v o o o o May 17=21, 1921
Field and Uaboratory Activities in Water Quality Surveys (161.1) Ada, Oklahoma . . . .+ « May 17-21, 1901
Freshwatet Biology and Pollation Ecology (140} Corvallis, Oregon « « o+ ¢« o o o o o + « May 1728, 137)1

(Alaska

Esteary Stadies (161.3) Athens, Genrgia e . v v v o 4 v v v v v v 0o 0o o o0 oo oo, June?=11,19?1
Basic Freshwater Biology (140.1) Cincinmati, OMo « o « 4 o 4 o o o o o o o o s o o o +June 7=11. 1971
Control of Oil aad Other Hazardous Materials (165) Corvallis, Oregon . . ¢ o . . o . . . . June 15=17,1971
Freshwater Pollution Ecology (180.2) Cincinnati, Chio « + v v v 4 4 4 o 4 o o o o o+ June 1418, 1971



E
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FY-72
(July 1971 — December 1971)

Water Quallty Studies (161) Corvallis, Oregon .« « v . « & « . . . e oo July 12223, 1971
Planning, "evclopment and Management of Wastewater Treatment Facrhhcs (175)
Cincinnati, Qhio . . . . . . e v e e e e e e e e e e w e e s e . July 19223, 1971

Orientation to Wastewater Ticatment Operation (173) Cincinnati, Ohio . . . . . . . . . August 2-6, 1971
Operator Instructor Development (180} Cincinnati, Ohio » « & v o v v v o v v o o o v . August 9-13, 1971
Water Quality Studies (161) Corvallis, Oregon v v v &« v <« v - v o 4 v 4« o « o « » + o« August 9=20, 1971

{Alaska)
Water Quality Studies (161} Cincinnati, Ohio . .« v v v « o v v 0 0 v W « « + + Scptember 1324, 1971
Biological Treatment Technology (162) Cincinnati, Ohm 4+ o s s o v ss s s o September 27 -« October 8, 1971
Sewage Treaiment Facilities for Federal Inst. Mations (177) Corvallis, Oregon o v v v v v v v v vt October $--8, 1971
Control of 0il and Other Hazarduus Materials (163) Edison, New Jersey + v v o o o o . October 1315, 1971
Advances in Treatment of Domestic Wastes (172.2) Athens, Georgia. + + v . . . + + October 18-22, 1971
Analytical Quality Control (15]) Cincinnati, Ohio . . . . . . « . o . . « « o s « o« November 1-5, 1971
Bioassay in Pollution Analysis and Contrs]l (119) C mrmnall Ohio v ¢ v v o o o 4 o Noveinbet 8—12, 1971
Estuary Studies (161.3) Con allis, Oregon . . v v v v o v v o 0 v s v 0 v v . » November 8-12, 1971
Pesticide Residue Analysis in Water (103.1; \|}‘cn<, Gcor;:la s e e s s s 4 e+ o+ November B-12, 1971
Pesticide Residue Analysis in Water (103.2) Athens, Georgia v v vovu s «sevess o December 610, 1971
Usc of Photogrammetric Techniques in ®ater Polluticn Control (110)
Corvallis, Otegon « v s v o o v v o o v o v o 4 s 0 0 a e « o+ o o v o BDecember 610, 1971
Analysis and Control of Thermal Polfation (£78) Cincinnati, Ohio . + + ¢ v 4 o o + December 13—16, 1971
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